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(54) Title: CONTAINED SAMPLING DEVICE 

(57) Abstract 

The contained sampling device of the present inven- 
tion for taking, sterile samples of a fluid such as biological 
samples from a fermenter or bio-reactor provides a simpli- 
fied and completely contained system for, collecting sterile 
samples. The contained sampling device includes a "device 
body having a first fluid connection for connecting to a source 
of material to be sampled and a second fluid connection for 
connecting to a waste container. A bottle seat is provided 
on the device body for receiving a sampling bottle neck in 
fluid communication with the device body; 'First and sec- 
ond fluid paths extend through the device • body, for... deliver- 
ing fluid from the source of material to the sampling body 
or the waste container. Another embodiment of, a* sampling 
apparatus includes a sample collecting bottle holder in fluid 
communication with the fermenter or bio-reactor for remov- 
ably connecting sample collecting containers. An adaptor is 
removably connected to the holder for steam sterilization of 
the holder between collection of successive samples. These 
systems for sterile sampling prevent contamination of the bi- 
ological samples and also prevents exposure of workers, to 
the sample., media by. allowing the purging of the sampling 
device after sample collection. ' 
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CONTAINED SAMPLING DEVICE 

: BAG KGB Oil nvT) of thf tnvf ntton 

Field of the Invention; ; t ;.v" ■ 5 f : 

* m .: n. Uiepresent invention relates to a containedrsampling: device for taking sterile 
: 4 ;r;;.., •? samples and more particularly ,:to. afsampling apparatus fonremdyably attaching sample : 
5 collecting containers to a fermenter or bio-reactor vto withdraw: -uncontaminated samples 

from a; sampling media.rn ^ •;,>. . h: v r-, • 

L>iu. . . ' t>ii; • ' v -"'-utrt. ;> -c < /fj*; .-. .c;-"i 

u ;, Description of the Related Art: - ^ ; , r r 

; .vi.-7f;vj-ss'.. uin; Sterile sampling -of fluids^ 

r removing ra small fluid sample frbniia large-batch or a. continuous process into a sample 
10 t i ro collecting; bottle' fot analysis. ; Such sterile sampling/may includerforrexainple, 

* momtoring biologicaha^ the 

ksi ~-« : ■:• ::-:J;fodd processing industry,: md :monitpnng^ater quality. in'water treatmeritplaiits. I:.- 

- . .'•'* . • 

..; -Monitoring of -biological activity ih.a fermenter is -generally conducted by taking 
samples of the biological media within the fermenter- at regular intervals over a period of 

15 time. For some processes it may be necessary to take such samples as often as about 

every fifteen minutes for proper monitoring of the process. Open sampling in which a 
liquid sample is drained into an uncovered sample bottle creates undesirable aerosols and 
the potential for contamination of the sample. Accordingly, enclosed sampling systems 
are generally preferred for collection of potentially hazardous materials. : 

20 An example of a known biological sampling apparatus for connection to a 

fermenter which reduces aerosol generation compared to open sample collection is 
illustrated in FIG. 1. According to the known assembly, an outlet pipe of the fermenter 
from which samples may be taken is connected to an outlet assembly 1 10 for connection 
of the sample taking apparatus. Connected to the outlet assembly 110 is a sampling 

25 . assembly 1 12 including a sample collecting bottle 1 14. The sampling assembly. 1 12 is 
. also removably connected to a steam trap assembly 1 16. 
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Theknown sampling assembly 1 12 includes the bottle 1 14. having a cap 1 18, an 
inlet tube 120, and a vent 122 extending through the cap 1 1 8 with a filter provided in the 
vent Connected to the inlet tube 120 is!a three way valve 124 for directing fluid to the 
bottle 1 14 and steam to the steam trap 136. The sampling assembly 112 has a first 

5 connection end 126 for connection by a tri-clamp 128 to an end 138 of the outlet 

. assembly 1 10 and a second connection end 130 shown connected by a second tri-clamp 
132 to the steam trap assembly 1 16. 

In order to take a sample with the known sample taking apparatus of FIG. 1, the 
entire sampling assembly 1 12 including the bottle 1 14, the valve 124, and the two . 

10 connection ends 126, 130 is autoclaved prior to use. This sampling assembly 112 is then 

connected to the outlet assembly 110 of the fermenter and to the steam trap assembly 1 16 
by the tri-clamps 128, 132. Once the sampling assembly 1 12 has been attached by the tri- 
clamps 128, 132, steam is passed from a steam inlet 134 to the sampling assembly 1 12 
and through a portion of the sampling assembly into the steam trap 136. This steam 

15 sterilization process is conducted for about fifteen to twenty minutes to sterilize the inlet 

pipe and valve 124 of the sampling assembly 1 12. After this steam sterilization step, a 
biological sample is withdrawn from the fermenter through the outlet assembly 1 10 and 
sampling assembly 1 12 into the bottle 1 14. During sample collection, air escapes from 
the bottle 1 14 through the bottle vent 122 which has a filter attached. The sampling 

20 assembly 1 12, including the bottle 114, cap 118, and valve 1 24 are then disconnected by 
the tri-clamps 128, 132 from the fermenter and the steam trap 136 and a new sampling 
assembly 1 12 may be attached for withdrawal of a subsequent sample. 

One of the drawbacks of this known sample taking system is the complicated and 
cumbersome system of valves and tubes required. Further, this system does not provide 

25 for cooling of the sampling assembly after the heating paused by the steam sterilization 

step. . 

It would be desirable to provide a compact contained sampling device which is 
easily attached and detached from a fermenter or other sample source and allows cooling, 
of the sampling assembly. . 
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.... . . ,. . SYTMMARV OF TTTF TNV^NTTON 

... ■ , The present 

device for. taking biological. samples from : a fermenter,jbio-:reactor, or other sample source 
r. jv:J?jv which; cm bemused tp : take ^^gles^wi Aput exgraing workers Jq tjx^* sample, media. 

■SSi*\l\' I' v::. t feaccOT^ 

io: 1 1; ■ • . : -dsyiOP; f?5 i?oU?pfegj*sainples. includes a deyfce : body.haying a first, fluid 1 connection . 
... vr adapite,d,:to. bs connected .tp : a- source pf material <tp A be -sampled; and . a : secpnd -fluid 
i- K n .. connection adapted to be connected to^ A bottle seat is 

ZiAih. ; L : ; prodded on one s]^ac^ of the device body for receiving a bpttle. in fiuid cpmmunicatioii 
trmlQ i •••-With the device body; - A. .first fluid path;extei^ the first 

v f . >.ts ; fluid T connection to the second flmd .connection. , ; A second fluid, path Extends through the 
t>i q - r . device body/from 5 the \ first fiuid ;conne_ctionjto } the bottle seat. Afirstvalyeis provided in 
the first; fluid ;path;and a second yalye is provideddn the secpndfiuidipatii.:.,- 

In accordance wi th another aspect ,pf 'the ,presmt^inymtio]k-A'ro?ti^4 ^ r 
IS i collecting biological, samples with ai contained .sampling ,deyk c : 

. : installing a bottle in a bottle spat of the contained sampling device, autoclaving the 
o u . r r contained sampling device and. bpttle, connecting an inlet of the contained, sampling 
device to a source of biological, samples, andconnecting an outlet of the contained 
sampling device to a waste container. A first valve in the contained sampling device is 
20, opened to steam an interior of the sampling device. A second y alve in the contained .: 

sampling device is opened to collect a.biological sample in the bottle. . The first valve in 
the contained sampling device is reopened to purge the sampling device with steam. The 
■ . contained sampling device is disconnected from the biological sample source and the 
waste container or kill tank. The bottle is then removed from the contained sampling 
'25 device in a biosafety hood. 

In accordance with a further aspect of the present invention, a method for 
collecting samples with a contained sampling device includes installing a bottle in a 
. bottle seat of the contained sampling-device, connecting an inlet of the contained 
sampling device to a source of sample material and connecting a waste outlet of the 
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contained sampling device to a waste container or kill tank, opening a first valve in the 
contained sampling device to steam an interior of the sampling device, cooling the 
sampling device by allowing the sample material to pass through the sampling device 
from the inlet to the waste outlet, and collecting a sample by opening a second valve to 
allow the sample material to flow from the inlet into the bottle from the sampling device. 

According to another aspect of the present invention, a sampling apparatus for 
collecting sterile samples includes a holder in fluid communication with a source of 
material to be sampled. The holder has a substantially cylindrical interior surface and a 
substantially cylindrical exterior surface. An attachment mechanism is provided on the 
substantially cylindrical exterior surface. An adaptor for connecting the holder to a steam 
trap is attachable in a fluid tight manner to the attachment mechanism on the exterior 
surface of the holder to allow steam sterilization of the holder. A sterilized sample 
collecting container is received in a container receiving seat formed on the substantially 
cylindrical interior surface of the holder. 

According to an additional aspect of the present invention, a holder system for 
sample collecting containers includes a cup shaped holder body having an interior 
surface, an exterior surface, and an inlet, A container receiving seat is formed by the 
interior surface of the holder body for removably receiving sample collecting. containers 
in a fluid tight manner. An attachment mechanism is formed on the exterior surface of 
the holder body for receiving an adapter for connecting the holder body to a steam trap 
for sterilization of the container receiving seat. 

According to another aspect of the present invention, a method for collecting 
biological samples from a biological media includes steps of connecting a steam 
sterilization adapter to an exterior surface of a sample container holder, steam sterilizing 
an interior surface of the sample container holder by passing steam through the sample 
container holder and the adapter, removing the steam sterilization adapter from the 
sample container holder, connecting. a sterilized sample, collecting container to the sample 
container holder, and withdrawing a biological sample from the biological media into the 
sample collecting container. 

. < 4 " ■ 
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•>?.i - irjr ; . . The ^riventidn^wilI^:be^described;ih greater 'detail with referencerto^the. 

.accompanying -drawings in which like elements bearlike reference, numerals, and . 

vbr-vi v:f<* • ; wherein: c:-ni i^uvioi Oi j^v: yiinv ^:;r.:t-n:iv: ^ ;:ajbwitf;; i; *£hMC --nir^sb 

5 {> MTUd.;FIG; 1 isia.side*viewlofc^^ c 
i.. * i , or^irroU EIG:-2jis= an! exploded front wew, -of the cont^ to 
■ uthe ipres ent .invention; '1^,, ; .-sjx^r s.i.: : ' c*'- ^u-xir.iu, Jj/ou ■.■^iis^rar.z 

4 - jr::.ao«ycu • EIG;v3 ds .a : . left. side sview 'dfithe .contained sampling;device;of FIG: : 2; 

FIG. 4 is a right side view of the: contained s^pUhgidevic&ofiEIGyS; 
10 iJ^.-r./nsu ' iFIG: 5' is an* exploded' top ;yiew of thercontained'isamp ling (device of FIG, 2; 0 i 
: b^ FTG. 6^is a sicte of a 

•'rifii ifiri*v J ; sampling ;*app&atus according^ adapter connected to a 

i^J : -sample holder; - ■ ' - -v. s^vui h;i^ zrin<\ fciuQ , • • 

■iijiUj.' -•i/.oqqc FIG. 7 is a side viewpartly in : cross section of the r sampling ^a^ 6 
15 with-a stople 'cdllecting container att^ched^d^the.-adapter;^ » - ; t - c ^r - ; : ; 

.;: j*-.. : FIG. 8 is a side cross sectional view of an alternative embodiment of the sample 

container holder andadapter of FIG. 6; arid - r-i n -^nMc:. 

! - :' : - - FIG. 9; is a side cross sectional view of the sample container holder of FIG. 8 with 

a sample bottle for connection to the holder. 

20 DEIAILEI1 nRsntf ptt on of tttr prkffrrfd fmrodtmfnt.s 

x:.u- -The present invention provides a: simp Ufied, com 
for collecting biological samples from a fermenter or bio-reactor which prevents 
contamination of the biological samples. The fully contained system also prevents 
exposure of workers to the sample media before, during, or after sample collection. 
25 Although the present invention will be described in detail as it is used with a feimenter or 

bio-reactor, the invention may also be used in other industries where periodic sampling of 
a processed liquid is desired, such as, in. the liquid food processing industry, water '. 
treatment industry , and the like. 



5 
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FIG. 2 illustrates an exploded front view of a contained sampling device 10 
according to the present invention. The sampling device 10 includes a device body 12 
and first and second valve bonnets 14, 16 secured to the body on opposite sides. The 
device body 12 includes a cylindrical bottle seat 20 formed in a lower portion of the body 
and having internal threads 22 for receiving the threaded neck of a sampling bottle. The 
device body 12 includes internal fluid paths for use in both purging the device body and 
filling the sampling bottle connected to the bottle seat 20. . As illustrated in the top view 
of FIG. 5, the device body 12 is substantially rectangular in shape and is connected to a 
substantially cylindrical bottle seat 20. 

Although the arrangement of the fluid paths and the valves in the contained 
sampling device 10 according to the present invention have been, illustrated and described 
to be arranged in a particular exemplary configuration, it should be understood that the 
fluid paths and valves may take on other arrangements without departing from the present 
invention. For example, the valve bonnets 14, 16 are illustrated to be on opposite sides of 
the body 12 but may both be positioned on the same side of the device body. 

The device body 12 includes a biological sample inlet 24 having a flange 26 for 
. connection by a tri-clamp to an outlet pipe of a fermenter or bioreactor in which the 
biological media is contained. The device body: 12 also includes a waste outlet 28 having 
a flange 30 for connection by a tri-clamp to a waste container or steam trap. Although the 
sample inlet 24 and the waste outlet 28 have been illustrated as including annular flanges 
for connection by tri-clamps to adjoining pipes, it should be understood that other types 
of removable pipe connections or fittings may also be used including quick connect 
couplings, threaded joints, or the likei 

A first fluid path 32 extends through the device body 12 of the sampling device 
from the sample inlet 24 to the waste outlet 28. Flow through the first fluid path 32 is 
controlled by the rotating a knob 42 of the first valve bonnet 14. A second fluid path 34 
. extends through the device body 12 from the sample inlet 24 to the bottle seat 20. Flow 
through the second fluid path 34 is controlled by rotating a knob 44 of the second valve 
bonnet 16.. Although the valves have been illustrated as manual valves, pneumatically 

6 
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operated valves, electrically operated valves, or mother known automatic or manual valves 
maybe.used.v -v ' •• .'jit.: &r pc:. - \:i.":us. .-'n.-rj 

, . . The flange.26 of the sample inlet 24 is .adapted to l?e connected by .a tri-clamp to 
, ^an outlet pipe :of;a;fermenter or .biorreactor Jor collection oCbiojogical samples. The 
. .5 -jj'-i; outlet ofthe:fermenter;or;bioTreactor also includes a ste^isupply andassociated valve 
for delivery of steam to the contained sampling device 1 0. ^The/emienter>steiam supply 
-.. allows steamttoipass ,into< the^sample irilet 24 of the dpVfice body,12for the purpose of 
vi oi .: ; steam .sterilization- and purging of the (device body. One: example ; of a fermenter outlet 
; .: : :v assembly 110 with a. steam supply is illustrated In the^pripr^art embodiment of FIG. 1> 
itO"-= ■• - . Theiirsrand:sec6nd fluid paths 32, 34 each include a concave yaiye seat 36,- 38^ ; 

V, respectively, which form apart of the first and second fluid paths:, Theyalye bonnets 14, 
J '- :,r >' H 16 ;arei secured *tb:the, device body 12 over the concave. valve.seats 3.6, 3 8by threaded 
; : ; / ■■; :.v fasteners inserted in bores 40 in ;the valve bonnets. The^valve bonnets 14,\16 each include 
: ; .:■< a diaphragm (not shown) and a rotatable valve knob 42, 44. Rotation: of .the valve knobs 
15 ; 42, 44 mo ve .the; diaphragms betweeh:a closed; positioned; an open : position. In the. ; 

closed position, the diaphragms of the valve bonnets ,14, 1 6 seatun a.fluid tight manner in 
the concave valve seats 36, 38 of the device body 12 to block the associated fluid path 32, 
34, In the open position, the fluid passes between the concave valve seats 36, 38 and the 
1 : • • diaphragms. 

20 The diaphragm valves used in the present invention are. a type of sanitary valve. 

Sanitary valves are those providing no areas which allow contamination to become 
trapped within the valve: Art-example of a non-sanitary valve would be a ball valve 
which allows particles to become trapped in the closed valve and releases the particles 
..upon opening the valve. The diaphragm valves illustrated in the figures can be replaced 
25 by other types of valves. However, the valves for use in the present invention are 

preferably sanitary type valves. One example of a valve bonnet is the manually actuated 
diaphragm valve available from Bioengineering AG of Switzerland. . 

The bottle seat 20 having the internal threads 22 is preferably provided with an 
internal groove 47 having at least one O-ring 48 to provide a fluid tight seal between the 

:* 7 . - • 



CimfTiTT'TT'T'T? PTrrnr 



WO 99/40175 



PCT/CA99/00110 



neck of the sampling bottle and the bottle seat. The O-ring 48 may be formed of any 
known autoclavable seal material. The size of the bottle seat 20 and configuration of the 
internal threads 22 may vary depending on the size and type of bottle to be used. . 
However, preferably, the bottle seat 20 is configured to receive standard sampling.bottle 
sizes such as the Pyrex Brand reusable bottles, or Kimble borosilicate glass bottles having 
33 mm threaded necks. 

The bottle seat 20 also includes a vent 50 extending through the device body .12 
from an interior of the bottle seat to an exterior of the device body. The vent 50 allows 
gas to exit the sampling bottle while the sample is being collected. A filter is preferably 
secured into a threaded portion 52 of the vent. The filter is preferably a 1 or smaller, 
and more preferably a 0.2 /^m or smaller reusable, autoclavable filter. Examples of filters 
which may be used include the Aero 50 vent devices available from Gelman Sciences of 
Ann Arbor, Michigan, U.S.A. These disk shape filters are designed with different types 
of connections such as a hose barb inlet end which can be inserted within a flexible hose 
or other orifice. Preferably, the filter is provided with a threaded connection which is 
threaded into the appropriately sized threaded portion 52 of the vent hole 50 such that the 
gas exiting the sampling bottle through the vent hole passes through the filter to remove 
contaminants prior to exiting into the environment. 

One example of a sequence for operating the contained sampling device to collect 
samples according to the present invention is described below. This operating procedure 
allows for the collection of sterile samples in sample collection bottles and prevents 
environmental contamination when the bottle containing the sample is removed from the 
sampling device. Initially, both valve knobs 42, 44 are rotated to a closed position and a 
filter is installed in the vent 50 of the device body 12 with a direction of flow away from 
the device body. The O-ring 48 is checked to ensure that it is in place in the groove 47 at 
the base. of the bottle seat 20. A precleaned aiitociavable sampling bottle, is installed in 
the bottle seat 20. The contained sampling device 10 and connected bottle are placed in 
an autoclave; and sterilized. The autoclaving step may vary depending on the system. 
One example of an autoclaving process provides sufficient sterilization for most 

8 
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procedures by sterilization at approximately 120° C,!preferably about 121 ° C for a 
minimum of thirty miriutes. Altematively, other sterilization* techniques/temperature, 
arici times may be used ih accordance with normal procedures for^the particular facility 
involved/- ,v - : , : :.r. n:. •/ ' • ^ - - ■■■ : ~' ! ' " • - 

After the '-contained' samp ling device 1.0 with connected sampling -bottle has been 
autoclaved-the sampliiig device' is attached to a .'^vessel samp le port of a, fermenter, 
bio-reactor, or other source 5 with the sample inlef24^c6nnet ted to the sample port of the 
fermenter. The waste outlet 28;of the sampling device 10 is" connected to a vented waste 
container or kill tank that is capaBle of receiving live r steairi. The waste container or kill 
tank should be equipped with a suitable filter^such as a* 0.2.*am-abs6lute rated vent filter, 
to protect the environment; The waste container or kill tank may /also beequipped with a 
shutbff valve adjacent to the corinfectibn 30 to the 1 device bbdy"r2<fof isolation purposes. 

Once the saxhplihg device 1 0 has been properly connected to the fermenter and the 
waste container, the steam isiipply from the fermenter is tumed : -ohi The first valve knob . 
42 is then partially opened arid adjusted to allow a steady wisp of steam to >flow through 
the first fluid path 32 through the device body 12 and into the waste container, The steam 
flow is maintained for about 30 niinutes or more: Altematively, the steam sterilization 
may be performed according to the normal procedures for the facility. The steam supply 
is then turned off and the first valve knob 42 is turned to the completely open position. 
The fermenter sample valve is then opened to allow a sufficient quantity of sample media 
to flow through the device body 12 into the waste container or kill tank to cool the sample 
valve assembly. This cooling step is needed only when temperature sensitive samples are 
to be collected. For non-temperature sensitive, samples, the cooling step may be omitted. 

Once the device body 12 has been cooled the first valve knob 42. is turned to an 
off position and the second valve knob 44 is opened to allow flow of the biological 
sample media through the second fluid path 34 from the fermenter into the sampling 
bottle. Once the sample has been collected in the bottle the second valve knob 44 is 
turned off and the fermenter sample valve is also turned off. 
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Steam is then supplied to the device body 12 to purge the device body by turning 
on the steam supply of the fermenter and partially opening the first valve knob 42 to 
allow a steady wisp of steam and condensate to pass through the device body through the 
first fluid path 32 to the waste container. The steam flow is maintained again for about 

5 30 minutes or more, or according to normal procedures for the facility. 

Once the steam purging operation is completed the fermenter system steam 
supply, the first valve knob 42, and the waste container valve are closed and the device 
body 12 is disconnected from the waste container or kill tank line at the waste outlet 28. 
The devicebody 12 is also disconnected from the fermenter or bio-reactor at the sample 

10 inlet 24. The disconnected contained sampling device 10 with the filled sampling bottle 

connected thereto, once disconnected from the fermenter and the waste container or kill 
tank does not present a contamination risk to workers because the exposed portions of the 
device body have been purged by steaming. The sampling device 10 and connected filled 
sampling bottle are removed together to a biosafety hood in which the sampling bottle is 

15 removed from the device body 12 and a presterilized cap is placed on the sampling bottle. 

The foregoing procedure provides a sampling method in which the sample 
sterility is ensured and the sample media is never allowed to contaminate the environment 

or create hazardous aerosols for workers. However, the contained sampling device 10 

j . ' ... ■ 

according to the present invention may also be used for non-hazardous substances in 
20 which case the contained sampling device is not removed to a biosafety hood to remove 
and cap the sample bottle. With these non-hazardous materials, the sample bottle may be 
unthreaded from the device body 12 with the valves 42, 44 closed and the device body 
still connected to the fermenter and the waste container. 
. According to an alternative embodiment of the invention, a method for using the 

25 contained sampling device 10 with less hazardous substances may. use an adapter for 
steam sterilization of the contained sampling device . in a manner which is described 
below with respect to FIGS. 6-9. The adaptor is connected over the bottle seat 20 and 
allows steam to pass through the device, body .12 and bottle seat 20 and into a steam trap 

10 
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connected to theadaptor to steam sterilize the contained sampling device 10 prior to 
connection of a sampling bottle. • ■ - L n .y.y/: v. :r r : 

FIG. 6 illustrates an alternative embodiment _of ,a sampling apparatus according to 
the present invention including a biological sample inlet 52 having a flange: -5 4 for 
connection by^a tri-clamp to an outlet pipe.of a fermenter or bio-reactqr,~ in which a c 
biological media is contained.rThe sampie*inlet^2:is:connected=by^a pipe 4:8 to a three- 
way valve 56. The '! three-way valve 56'is connected by a pipe 58 tola sample container 
holder 60 and is also : connected to a-waste discharge.pipe :62<. .\ - sH;.:.;-- 

The sample container holder 60 includes an external* substantially cylindrical 
threaded surface for connection to an adapter 70. The sample container holder 60 also 
includes a substantially cylindrical threaded interior surface 66 for fluid .tight connection 
to a sample collecting container. /r ; ^ ? . 

The adapter 70 is a funnel shaped device which is connected to the exterior of the 
sample container holder 60 for steam sterilization of the sample container holder. The 
adapter 70 includes an internal threaded surface 72 for engagement with a threaded 
exterior surface ' 64 of the sample container holder 60. The adapter 70 also includes a 
conical portion 74 and a bottom flange 76 for connection of the adapter to a steam trap by 
a tri-clamp. A sealing member in the form of an annular gasket 80 is preferably provided 
between a lower surface of the sample container, holder 60 and the adapter 70 to provide a 
fluid tight seal between the adapter and the container holder. 

FIG. 7 illustrates the sampling apparatus with the adapter 70 removed and a 
sample collecting container 90 attached to the sample container holder 60 for withdrawal 
of a biological sample. Although the present invention has' been illustrated with a sample 
collecting container 90 in the form of a bottle, it should be understood that the invention 
may be used with a sampling container of any shape, such as a tube, a vial, a bottle, or the 
like. The internal threads 66 of the sample container holder 60.may be modified to fit 
containers bf these different configurations. As shown in FIG. 7,.the sample collecting 
container- 90 according to one variation of the present invention has an externally 
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threaded neck 92 which forms a fluid tight seal with the threaded interior surface 66 of 
the sample container holder 60. 

In operation, the sample collection system according to FIGS. 6 - 9 is used as 
follows. Initially, the interior surfaces of the sample container holder 60, the valve 56, 
and pipes 48, 58 are steam sterilized. Sterilization is performed by connection of the 
adapter 70 to the sample container holder 60 and passing steam from the sample inlet 52 
through the three-way valve 56, the sample container holder 60, and the adapter 70 to a 
steam trap connected to the bottom flange 76 of the adapter. This steam sterilization is 
preferably performed for about fifteen to twenty minutes to ensure that substantially all 
contamination is eliminated. The connection of the adapter 70 to an exterior of the 
sample container holder 60 ensures that the interior walls of the holder including the 
threads 66 are adequately sterilized. 

After the steam sterilization step, the steam to the assembly is turned off so that 
steam no longer enters through the sample inlet 52. The three-way valve is then turned to 
divert flow from the fermenter through pipe 48 to the waste discharge through the waste 
. discharge pipe 62. The sample valve on the fermenter or bib-reactor is opened allowing 
die sample broth to be diverted to a waste container to cool the sample assembly. Once 
the sample assembly is cool the three-way valve 56 is turned to the closed position. The 
adapter 70 is removed from the sample holder 60 and a sterile sample collecting container 
90 is attached to the sample container holder as shown in FIG. 7. The biological sample 
is withdrawn into the sample container 90 by opening the three-way valve 56 to divert 
flow to the sample container 60. 

After the sample has been collected the three-way valve 56 is turned to the closed 
position and the sample valve on the fermenter or bio-reactor is also closed. The sample 
container 90 is removed from the holder 60 and immediately covered with a sterilized cap 
to minimize aerosol generation. The three-way valve 56 is then diverted to the waste 
container through the waste pipe 62 and the steam is turned on from the fermenter or 
bio-reactor to steam out fluid remaining in the inlet pipe 48 and the valve 56 of the 
sampling assembly. The adapter 70 is then reconnected to the sample container holder 
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60. A steam. trap is connected at 76 to the adapter 70 and the- three-way valve 56 is turned 
to divert steamithrough the sample inlet ? 52, the three-way ivalve 5:6, the sample container 

holder ,60, and the adapter 70 to a;steam trap connected to the adapter 76 to steam out the 

. r,---.j'.i holder 6.0. s ^a**. '^f^ '= , i:-J^V,-i .-.»,; I..:— 

5»^' : , . : ; The adaptor 70 is shaped;as a. funnel because the fiin^ 
j . .Kt; :• c : .v ; i ,will;jnot allow fluickto accumulate within the adaptor causing possible; contamination. 

Other adaptor shapes which are self-draining may also be used without departing from the 
in: v.presentihvehtion. i According to one preferred embodiment,' the^adaptor 70 tapers from a 
: . ; first diameter at its upper, end to a second diameter which is approximately one-quarter of 
. 10:: " the first diameter. . For example, the adaptor 70. may have an* upper diameter of about 2 
inches and a lower diameter of about X A inch. . ■ - ^ • * V > : ' - 

:.;} : • 5 The present invention has been illustrated without a vent' structure in the sample 
■ V..* v container holder 60 or the container 90v Although no vent is needed for relatively slow or 
moderate rates of flow into the container 90, for higher .flow rates a vent 'maybe added. 
15 which allows air to escape as the container 90 is filled. The vent would preferably 
include a filter to prevent aerosol generation. 

FIGS. 8 and 9 illustrate an alternative embodiment of the present invention in 
which alternative embodiments of the attachment mechanisms for attachment of the 
adaptor and the container to the holder are employed. In particular, the sample container 
20 holder 60a of FIG. 8 includes an external flange 96 for connection of the adapter 70a by a 
clamping device (not shown) such as a tri-clamp. As shown in FIG. 8, the adapter 70a 
has a annular flange 100 which corresponds to the external flange 96 of the sample 
container holder 60a for connection by the clamping device. 

The sample container holder 60a of FIGS. 8 and 9 also includes an internal rib 98 
25 with a hemispherical cross section which provides a snap fit with the sample collecting 

. container 90a. As shown in FIG. 9, the sample, collecting container or bottle 90a has an 
external groove 102 in the neck. The external groove 102 has a. hemispherical concave . 
. cross section which corresponds with that of the rib 98. According to the embodiment of 
FIGS. 8 and 9. preferably, the sample container holder 60a and/or the neck of the sample 
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collecting container 90a are resilient to allow the sample collecting container to be 
snapped into the sample container. holder in a fluid tight manner. 

The present invention has been described as employing threaded, snap Fitting, or 
clamped connections between the sample container holder 60, 60a, the sample collecting 
container 90, 90a, and the adapter 70, 70a. However, it should be understood that other 
attachment mechanisms may also be used without departing from the scope of the present 
invention. 

The sample container holder 60 and the adaptor 70 according to the present 
invention are preferably formed of stainless steel which can be autocalved periodically.. 
The invention may also employ other materials such as the resilient materials used in the 
snap fit embodiment. 

While the invention has been described in detail with reference to the preferred 
embodiments thereof, it will be apparent to one skilled in the art that various changes and 
modifications can be made, and equivalents employed, without departing from the spirit 
and scope of the invention. 
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What is. claimed is: 

1 . A contained sampling device for collecting sterile samples comprising: 

a; 7i&-4cr» 3mo:w* o^stfc&aittsc u*uik ?on"f-c rlxfr/ ■ *!>vvkv -^^iij^K -^ur switv 

a device body having a first fluid connection adapted to be connected to a 

source of material to be sampled and a second fluid connection adapted to be connected 

to a waste container or kill tank; . _ 

a bottle seat provided on one surface of the device hody_ for receiving a 

bottle, in fluid communication with the device body; 

yu J ; gl t) .aiji ^t fluid 

a second -fluid^path; extending through iJ^^ykeibpdyjfrpm the first fluid 
connection to the . bottle seat; 
Ki-iii orb ul ^ Ti a first ,y^ly? provided in the -fu^tfi^^fi^;^ 21 ^- 
„- 3ju .. ; -|jlc,-:,--/^i, a second^alye provided, in the second fluid path, ziva c*bi';fv-. 
' - • ' - ■.. ■,■ . iijuius sttr/ai/an; . ■ . ' ■ 

2. The contained sampling device of Claim 1, further comprising a vent 
extending through the device body from an interior of the bottle seat to an exterior of 
the device body and a filter connected to the vent; ,a tun ;iu t ^ : 

3 . The contained sampling device of Claim 2, wherein the: filter is an 
autoclavable 1 |j.m or smaller filter. 

4. The contained sampling device of Claim 1, wherein the bottle seit 
includes internal threads and an O-ring for providing a seal between the device body 
and a bottle neck of a Sample collecting bottle which is received in the bottle seat for 
collection of sterile samples. 
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5 The contained sampling device of Claim 1. vyherein the first and second 
valves are sanitary valves which do not allow particulates to become caught in the valve 
mechanism. 

6. The contained sampling device of Claim I, wherein the first and second 
Valves are diaphragm valves. 

7 The contained sampling device of Claim 6, wherein the first and second 
fluid paths each include a concave surface which receives a diaphragm of one of the first 
or second diaphragm valves to close the fluid paths. 

8 The contained sampling device of Claim 1, wherein the first and second 
fluid paths and the bottle seat are formed by bores cut into the device body, and wherein 
the device body is a single unitary member. 

9 The contained sampling device of Claim 1, wherein the first and second 
valves each include a concave valve seat cut into the device body, and a valve bonnet 
navmgadiaphragm^ 

the device body at a location of the valve seat. 



10. 



A method for collecting biological samples with a contained sampling 



device comprising: 

installing a bottle in a bottle seat of the contained sampling device; 
autoclaving the contained sampling device and bottle; 
• connecting an inlet of the contained sampling device to a source of 
: biological samples and connecting an outlet of the contained sampling device to a waste 

container or kill tank; 

opening a first valve in the contained sampling device to steam an interior 

of the sampling device; 
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opening a. second valve in the contained sampling device^o collect a 
biolpgibatsai^ '?i*vo^ it Mi*oa j ;,r-:!U.;V'v. 

aqrnir.*i , sstixjcm £ '-closmgitheisecb'ndTivalve; 's&fni 'sir, ?.a>f:rwn;ys 

5 :?^:V/ x, & vol fhh ydpei^g-thefc the 
sampling device with steam; ;>iri&2 Ita ?c-R?nte?iUj;* 

ioiJS.if!; n- .urca'i;: a- *> 'hv*<. ^(iiso6l^fe'ctin•g• th# coritained^ainpling - (levice r ftom the biological sample 
source and the waste container; and ,?'jrrji. soi-crrLT/: irh 

wi ii^.io3:j/% *>i ^•removing ithe %otf le "from' the * coMained ; sampling device in a biosafety 
' 10 * - hood; xv. on' m -nr.: »rr .iwi /aL isiicifrtsL ^K if- . 

.4 ; -f; v ' v:i \Th(£m^ 

step of autoclaving includes sterilizing at approximately 121 °C for at least thirty minutes. 

12. The mdthbd^ for cblfectrng biblbgical*sampfes -of Claim 1 0, : wherein the 
step of steaming the contained samplirig^dev 

15" : about thirty minutes: v--.- i - r- u:»..;.i 

13. The mfethod fpr collecting biological samples of Claim 1 0, wherein prior 
to collecting the biological' -sample,' the contained sampling device is cooled by opening 
the first valve : and allowing a biological sample 5 material 5 to pass through the contained 
sampling device to the waste container or kill tank- 

20 14. The method for collecting biological samples of Claim 10, wherein the- 

step of purging the contained sampling device involves delivering steam for at least about 
thirty minutes. 
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15. A method for collecting samples with a contained sampling device 
comprising: 

installing a bottle in a bottle seat of the contained sampling device; 

connecting an inlet of the contained sampling device to a source of sample 
5 material and connecting a waste outlet of the contained sampling device to a waste 

container or kill tank; 

opening a first valve in the contained sampling device to steam an interior 
of the sampling device; 

cooling the sampling device by allowing the sample material to pass 
10 through the sampling device from the inlet to the waste outlet; 

collecting a sample by opening a second valve to allow the sample 
material to flow from the inlet into the bottle from the sampling device. 

16. A sampling apparatus for collecting sterile samples comprising: 

a holder in fluid communication with a source of material to be sampled, 
15 the holder having an interior surface and an exterior surface; 

an attachment mechanism on the exterior surface; 

an adaptor for connecting the holder to a steam trap, the adaptor attachable 
in a fluid tight manner to the attachment mechanism on the exterior surface of the holder 
to allow steam sterilization of the holder; 
20 a sterilized sample collecting container having a container neck: and 

a container receiving seat formed on the interior surface of the holder for 
removably receiving the sample collecting container in a fluid tight manner. 

17. The sampling apparatus according to Claim 16, wherein the attachment 
mechanism includes external threads on the exterior surface of the holder. 
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( ..^ t J 8. r ^The sampling^aRparatus accprding.tp Claim 41.7, wherein the container 

. receiving seat r includes internal threads ;forthreadably receivingTtheisarriple collecting . 
. f container. v \ ....« u li jttO.V;': " - *' ^Mr;_. qo. intw. *>.i;avir. \h~i t.f !*.. .^717': 

; - , 3 rj;; , :rJ The s^pjingjappjratus jaQCording.to,iGlaim 1"6, wherein the exterior 
. ,5 ;surface)is concentric T with and surrounds :the interior surface?of/the holder^p ■;■ 

20. The sampling apparatus according to Claim 16, wherein the adaptor has a 

ijt ,y ;-.,/. ta^^ «■:;:>••:•:»? p:.w.?i.cjf! * ; 

21. The sampling apparatus according^. Glairh.;l 6, wherein: theiholder body is 
. removably attached to a fermenter to withdraw the sterile samples. 

10 22. A holder system for sample collecting containers comprising-: 

-. >".; ,/a cup shaped^ an exterior surface, 

and an inlet; \ r^- 7- . r :n m jnv:... > u- 

. a^cpntainer receiving seat formed foyithe interior surface of the holder body 
for removably receiving sample collecting containers in a fluid tight manner; and 
15 .an attachment mechanism formed on the exterior surface of the holder 

body for receiving an adaptor for connecting the holder body to a steam trap in a fluid 
tight configuration for sterilization of the sample collecting container receiving seat. 

23. The holder system according to Claim 22, wherein the container receiving 
seat is threaded to receive a threaded sample collecting container neck. 

20 . 24. The holder system according to Claim 22, wherein the container receiving 

: seat includes a snap fit connection for receiving a sample collecting container neck. 
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25. The holder system according to Claim 22, wherein the attachment 
mechanism formed on the substantially cylindrical exterior surface of the holder body 
includes external threads which cooperate with internal threads on the adaptor. 

26. The holder system according to Claim 22, wherein the attachment 
mechanism formed on the substantially cylindrical exterior surface of the holder body 
includes a flange for connections by a clamping mechanism. 

27. ■ The holder system according to Claim 22, further comprising a resilient 
sealing member for sealing between the holder body and the adapter during steam 
sterilization of the holder body. 

28. A method for collecting biological samples from a biological media 
comprising: 

connecting a steam sterilization adaptor to an exterior surface of a sample 
container holder of a sampling apparatus; 

steam sterilizing an interior surface of the sample container holder by 
passing steam through the sample container holder and the adaptor; 

removing the steam sterilization adaptor from the sample container holder; 

connecting a sterilized sample collection container to the interior surface 
of the sample container holder; and 

withdrawing a biological sample form the biological media into the 
sample collecting container. 

29. The method for collecting biological samples according to Claim 28, 
. wherein the steam sterilization step includes passing the steam through the sample 
container holder and the adapter into a steam trap connected by the adaptor to the holder. 
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30. The-method for collecting biological samples according to Claim 28, 
wherein the sample collecting container is connected to the sample container holder by {: 
threading a neck of the Container into the holder. 



i - : 



31. P The methoiTfbr .collecting biological samples according to Claim 28, 

wherein thefsteam^stenlizatio^ adaptor is connected to the sample container holder by 
: threading a mouth of the ad^ptor^onto the holder. 

32. The method for collecting biologicaLsamples according to Claim 28, 
wherein the samples are withdrawn from a fermenter. 



33 i The method for collecting biological samples according to Claim 28, 
wherein after the steam sterilization step cooling is performed by allowing the biological 
media to flow through the sample apparatus.. :> f 
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